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a. [X] (sent to the applicant and to the International Bureau) a total of Jfi sheets, as follows: 

1X1 !n a S^^ d ^^• , ^ 0n, draWingS which ' have *«■ ^ded and are the basis of this report 

A^in&eTns^'c^^ 0 " 8 aufto ^ Authority (see Rule70.16 and Section 607 offce 
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b. [ ] (sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) 

.containing a sequence listing and/or tables related thereto, in electronic 
indlC8ted " * e Elemental Box Relating to Sequence Listing (see Section 802 of the Administrative 

4. This report contains indications relating to the following items: 
[X] Box No. I Basis of the report 

Priority i 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 1 
Certain documents cited 
Certain defects in the international application 
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Box No. I Basis of the report 



, which is the language of a 



2. 



With regard to the language, this report is based on: 
[X] the international application in the language in which it was tiled 
[ ] a translation of the international application into 
translation furnished for the purposes o£ 
[ J international search (Rules 12.3(a) and 23.1(b)) 
[ ] publication of the international application (Rule 12.4(a)) 
[ ] international preliminary examination (Rules 55.2(a) and/or 55 .3(a)) 



[X] the description: 




[X] pages 




[X] pages* 


landlA 


[ J pages* 




[X] the claims: 




[ ] pages 




[ ] pages* 




[X] pages* 


27-31 


[X] pages* 


32-34 


[ ] the drawings: 




[ ] pages 




t ] pages* 




[ 3 pages* 





received by this Authority on 
received by this Authority on 



as originally filed/furnished 
18 Mav 2005 



as originally filed/furnished 
as amended (together with any statement) under Article 19 



received by this Authority on 
received by this Authority on 



3$Qptpber2PQ5 
as originally filed/furnished 



received by this Authority on 
received by this Authority on 
[X] a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

[X] The amendments have resulted in the cancellation ofi 
[ X ] the description, pages 1 
[X] the claims, Nos. 1-38 
[ ] the drawings, sheets/figs 
[ ] the sequence listing (specify): 
[ ] any table(s) related to sequence listing (specify): 

I ] This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, 
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 
[ ] the description, pages ] 
] the claims, Nos. 
] the drawings, sheets/figs 
] the sequence listing (specify): 
] any table(s) related to sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded. ' 
Form PCT/IPEA/409 (Box No. I) (April 2005) 
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Box No. Ill Non-ertabllshment of opinio , with regard to ooveity, tovtntlv e rt ep Md Industrial applicability 

[ ] the entire international application 
[X] claims Nos. 23-31 



because: 



[X] *e said international application, or the said claims Nos. 23-3 1 ' 
relate to me following subject niatter which does not reo«i re 

^^^^^^ 



polypeptides referred to therein. 



t ] the description, claims or drawings (Indicate particular elements below) or said claims Nos 
are so unclear that no meaningful opinion could be formed (specify): 



[ ] the claims, or said claims Nos. 

by the description that no meaningful opinion could be formed (specify): 



are so inadequately supported 



t ] no international search report has been established for said claims Nos. ' 
[ ] am *™^^ 

^ZcZTZZ U fyi° n C ° mpIying ^ * e Standard Provided for in A™* C ° f *e Administrative 
mSefa^le^^^ 

[ ) ^aseq»encelis^ 

foS , S h anner n ^SSt SUCh *** " 0t a ^ Me to * e ^««onal Preliminary Examining Authority in a 

[ ] P a y» e ^^l*e^isWn^ 

Rules 13ter.l(a) or (b) and 13ter.2. vimuonunaer 

AS^KfmTAdS^wSSSoll^d^ ^r* 8 ^ me technical ^uixa^ts^ded trta 
Authority in a fo™^Tman^a^& ^ Were not available to me Intemational Preliminary Examining 

[ ] the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the 
techmcal requ.rements provided for in Annex C-bis of the Administrative Instructions. ^ 

[ ] See Supplemental Box for farther details. 
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Box No. V ted^ionnt under Article 35(2) with regard to novelty, Inventive step or Industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Claims 


JL2Z 




YES 


Claims 


NONE 


j 
1 


NO 


Claims 


1-37 


YES 


Claims 


NONE 


i 


NO 


Claims 


1=21 




YES 


Claims 


NONE 




NO 



2. Citations and explanations (Rule 70.7) 

Reference is made to the following documents: ■ 

Rl : W°£ 5/05187 A1 (UNITED MEDICAL 7 DENTAL SCHOOLS OF GUY'S AND ST THOMAS HOSPTTAT c\ 
foKA 3 ^ 9 ^ WS? COLLEGE LONDON; DEUTSHES wSS^cSoS ^TTTUT) ^ 

p^Sh^u^ 1 ^ 

OTEM^f w/9,'S2 l po?lM Ulin 8041011 * ^ ° y coniueation to carboymethyl dextran." BIOCONJUGATE 
D5: CA 2363712 Al (CONJUCHEM INC.) ! 

NOVELTY ' 

S*Sf^i ? ^f nti0n iS a ? i ^ in deri ™ tive comprising an insulin molecule and a reactive group (o,B-unsaturated 
^ZSl^^f succ ™^l-contauiing group or a maleiinido-contaiiung group) for co^enUy bonding a blood 
Sg^ySlXS SST^ aCtiVity " d *■ ^^of^onTnSissary to rnainUffi'gScoTe levels 

2°S^it D *« d m 1 ^ nSUl ? f? 10 ^ comprising insulin, or a functional equivalent thereof, conjugated to a pendant 
SI'S Y ch ^ 1° for binding Proteins in blood plasma, with thyroxine exemplified as a 

^wSA^ glycemic-related diseases. Similarly, D2 discloses an insulin analogue comprising insulin 
^J'fi? 3 /? • 5 -^ uod i th yf?5 me at the Bl position allowing for binding with thyroxine binding proteins Discloses 
£»t2 °I * * e p0Slt,0n by fetty acM " binding to serum albumin and ite use in the treataaat of 

tl LS° n nT mS ^ te carboxymethyl dextran (CMD) attached to Gly Al of Sd> 

acti™ %iS??& ?2~1 (a . bl< ^ component) to °»e GMD chain so as to stabilize and prolong insuUn 

%SA% 5 <^ cl oses a method of derivatizing insulinotropic peptides (GLP-1 and exendin 3 and 4) with reactive 
groups (maleimido and succmimidyl) with or without a linker so as to bind blood components for the purposeof 
co^ nS» t ^ r T lm0tropiC f^' ™ e D . 1 - D4 *** Closes insulin derivativeJcapable of hhSfotood 
S^T^xSS?^ 9 P rolon ? n 8 activity in vivo to effectively treat glycemic-related disorders and D5 
Sn H^wSj™ of insnhn-ielated honnones with maleimido and succinimidyl, none of the documents disclose an 
V&S^S^X^i ^ aforei ? entioned ""ctive groups allowing the covalent bonding of the derivative to 
blood components. Claims 1-37 are therefore considered novel under Article 33(2) of the PCT 

Continued in Supplemental Box 
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Supplemental Box relating to Sequence Listing 



Continuation of B ox No. 1, item 2: -~— — 

KKuS^^S^t SsT 0106 di8Cl08ed ,n * e app,iC8tion Md to 

a. typo of material 

[X] a sequence listing 

t ] tables) related to the sequence listing 

b. format of material 

[X] on paper ! 
[ X ] in electronic form 



c. time of filing/ftirnishing j 

[ ] contained in the international application as filed 

[ ] filed together with the international application in electronic form 

[X] fiirnished subsequently to this Authority for the purposes of search and/or examination 

[ J received by this Authority as an amendment* on 

1 ] 1^1^ in * e that move than one version or copy of a sequence listing and/or tables) relating thereto has 

^f. 1 ^^ statements that the information in the subsequent or additional copies is 
identical to that in the application as filed or does not go beyond the application^ filed, as a^nS were furnished 



2. 



3. Additional comments: 



* "JS^JZed?" 0 - 1 aPPlieS ' ""tolng and/or table® related thereto, vthlch form part of the basis of the report, maybe 



marked 
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Supplemental Box 



In case (he space In any of the preceding boxes Is not sufficient 
Continuation oft Box V 

INVENTIVE STEP 

Although the prior art discloses insulin derivatives capable of binding blood components and the therapeutic advantages 
thereof (D1-D4) as well as the derivatization of insulinotropic hormones with maleimido and succinimidyl groups so as to 
covalently bond blood components for the purpose of protracted activity (D5), a skilled person would not necessarily be 
lead directly and without difficulty to the instant insulin derivatives capable of covalently bonding blood components. 
Claims 1-37 are therefore considered inventive under Article 33(3) of the PCT. 

INDUSTRIAL APPLICABILITY 

Claims 1-22 and 32-36 appear to define subject matter that has industrial.applicability under Article 33(4) of the PCT, 
based on the function of the insulin derivatives of the instant applicatioa 

For the assessment of claims 23-31 on the question of whether or not they define subject matter that has industrial 
applicability, no unified criteria exists in the PCT. Further, the patentability of said claims can depend upon their 
formulation. Although methods per se defined in claims 23-3 1 relate to subject matter which this Authority is not obliged 
to examine under Rule 67.1(iv) of the PCT, the use of the compounds referred to therein for the treatment of glycemic- 
related disorders appears to represent subject matter that has industrial applicability. 
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|l .1. * 8 HAY 2005 18.05-05 

LONG LASTING INSULIN DERIVATIVES AND METHODS THEREOF 

BACKGROUND OF THE INVENTION 

la) Field of the Invention 

[0001] This Invention relates to a long lasting insulin derivative. More 

particularly, the insulin derivative comprises an insulin molecule and a 
reactive group coupled thereto, the reactive group being for covalently 
bonding a blood component hence generating a long lasting insulin 
derivative. 

(b) Description of Prior Art 

[0002] Insulin is a vital endocrine hormone that binds to a cellular 

surface receptor setting off a cascade of events culminating in glucose 
absorption from the blood. Impaired levels of insulin lead to severe 
disorders such as types I and II diabetes. Type I diabetes is a life 
threatening disease where the patient must daily self-administer multiple 
doses insulin for survival. Type II diabetes, is also a severe medical 
disease where the endogenous levels of insulin can no longer maintained 
correct levels of glycemia because the patient due to a tolerance 
developed by the patient to endogenous levels of insulin. In order to 
reduce the onset of long-term consequences, a treatment with insulin 
becomes necessary after failure in lifestyle changes or when traditional 
glycemia controlling drugs become ineffective. International Patent 
Application WO 95/05187 describes insulin or a functional derivative 
equivalent thereof which is covalently linked to a pendant molecular group, 
which has an affinity for a binding protein. The binding of the pendant 
molecular group and the binding protein is not covalent. Such binding 
forces may be for instance electrostatic (eg attraction of opposite charges, 
hydrogen bonding) or hydrophobic. Therefore, such compounds may not 
be appropriate for providing a long-lasting effect. Canadian Patent 
Application 2,363,712 relates to stimulators of insulin release. In particular, 
this application describes a long-lasting insulinotropic compounds, which 
stimulates release of a patient's endogenous insulin in response to stimuli. 
The need that such an insulinotropic compound satisfies is thus to allow or 
enhance release of endogenous insulin by pancreatic cells in response to 
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a stimuli during a long period of time. However, this document fails to 
teach a long-lasting Insulin derivatives or a long-lasting exogenous insulin. 

[0003] Success in the control of glycaemic disorder is highly related 

with the compliance of patients to the treatment, and reducing the 
frequency of injection needed is desirable. To do so, it would be highly 
desirable to be provided with a new long lasting insulin derivative. 




SUMMARY OF THE INVENTION 

[0004] In accordance with the present Invention there Is provided an 

Insulin derivative comprising an Insulin molecule and a reactive group for 
covalently bonding a blood component. 

[0005] In a preferred embodiment of the present invention, the insulin 

molecule is of formula I: 
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WHAT 13 CLAIMED IS : 

1 . An Insulin derivative comprising an insulin molecule and a reactive 
group for covalently bonding a blood component, said reactive group being 
selected from the group consisting an a.p-unsaturated carbonyl moiety, a 
succinimidyl-containing group and a maleimldo-containing group. 

2. The insulin derivative of claim 1, wherein the insulin molecule Is of 
formula I: 




and the reactive group is coupled to an amino acid of the insulin molecule 
at a position selected from the positions Gly A1 , Phe B1 and Lys B29. 

3. The insulin derivative of claim 1 or 2, wherein the reactive group is a 
maleimido-containing group. 

4. The insulin derivative of claim 1 or 2, wherein the reactive group is 
3-Maleimidopropionic acid (MPA). 
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5. The insulin derivative of any one of claims 1 to 4, wherein the 
reactive group is coupled to an amino acid of the insulin molecule via a 
linker. 

6. The insulin derivative of claim 5, wherein said linker is selected from 
the group consisting of (2-amino) ethoxy acetic acid (AEA), 
ethylenedlamine (EDA), amino ethoxy ethoxy succinimic acid (AEES), 
AEES-AEES, 2-[2-(2-amino)ethoxy)] ethoxy acetic acid (AEEA), AEEA- 
AEEA, -NH2-(CH 2 ) n -COOH where n is an integer between 1 and 20 and 
alkyl chain (C1-C10) motif and combination thereof. 

7. The insulin derivative of claim 6, wherein said alkyl chain (C1-C10) 
motif is one or more alkyl chains (C1-C10) saturated or unsaturated In which 
could be incorporated oxygen nitrogen or sulfur atoms. 

8. The insulin derivative of claim 7, wherein said alkyl chain is selected 
from the group consisting of glycine, 3-aminopropionic acid (APA), 8- 
aminooctanoic acid (AOA) and 4-aminobenzoic acid (APhA). 

9. The insulin derivative of claim 6, wherein said combination is 
selected from the group consisting of AEEA-EDA, AEEA-AEEA and AEA- 
AEEA. 

10. The insulin derivative of claim 6, wherein said linker is -NH2-(CH 2 )7- 
COOH. 
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1 1 . The Insulin derivative of claim 1 having the formula: 




COjH 



HaN-Uw) B29 
COjH 
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12. The Insulin derivative of claim 1 , having the formula: 
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1 3. The Insulin derivative of claim 1 , having the formula: 
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14. The insulin derivative of claim 1 , wherein said blood component is a 
blood protein. 

15. The Insulin derivative of claim 14, wherein said blood protein Is 
serum albumin. 

16. An Insulin conjugate comprising an insulin derivative according to 
any one of claims 1 to 15 and a blood component, wherein the reactive 
group and the blood component are conjugated through a covalent bond 
formed between said reactive group and said blood component 

17. The insulin conjugate of claim 16, wherein the blood component is a 
blood protein. 

18. The insulin conjugate of claim 17, wherein the blood protein is 
serum albumin. 

19. The insulin conjugate of daim 16, wherein said conjugate was 
formed ex vivo. 

20. The Insulin conjugate of claim 19, wherein said blood component Is 
recombinant albumin. 

21. A pharmaceutical composition comprising the insulin derivative of 
any one of claims 1 to 15 In association with a pharmaceutically 
acceptable carrier. 

22. A pharmaceutical composition comprising the insulin conjugate of 
any one of claims 16 to 20 in association with a pharmaceutically 
acceptable carrier. 

23. A method for treating a glycaemic-related disease or disorder in a 
subject suffering from said glycaemic-related disease or disorder, 
comprising administering the Insulin derivative of any one of claims 1 to 15 
to said subject. 
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24. The. method according to claim 23, wherein said glycaemlo-related 
disease Is selected from the group consisting of diabetes of type I, 
diabetes of type II. gestational diabetes, cystic fibrosis, polycystic ovary 
syndrome and pancreatitis. 

25. The method according to claim 23, wherein the glycaemlo-related 
disease Is selected from the group consisting of diabetes of type I and 
diabetes of type II. 

26. A method for treating a glycaemlo-related disease or disorder, 
comprising the administration of the Insulin conjugate of any one of claims 
18 to 20. 

27. The method according to claim 26, wherein said glycaemlo-related 
disease is selected from the group consisting of diabetes of type I, 
diabetes of type II, gestational diabetes, cystic fibrosis, polycystic ovary 
syndrome and pancreatitis. 

28. The method according to claim 26, wherein the glycaemlo-related 
disease is selected from the group consisting of diabetes of type I and 
diabetes of type II. 

29. A method for treating a glycaemlo-related disease or disorder, 
comprising the administration of the pharmaceutical composition of any 
one of claims 21 and 22. 

30. The method according to claim 29, wherein said glycaemic-related 
disease is selected from the group consisting of diabetes of type I, 
diabetes of type II, gestational diabetes, cystic fibrosis, polycystic ovary 
syndrome and pancreatitis. 

31. The method according to claim 29, wherein the glycaemic-related 
disease is selected from the group consisting of diabetes of type I and 
diabetes of type II. 
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32. U86 of the derivative of any one of claims 1 to 15, for the 
preparation of a medicament for the treatment of* a glycaemic-related 
disease or disorder. 

33. The use as claimed In claim 32, wherein said glycaemlo-related 
disease Is selected from the group consisting of diabetes of type I, 
diabetes of type II, gestational diabetes, cystic fibrosis, polycystic ovary 
syndrome and pancreatitis. 

34. The use as claimed In claim 32, wherein the glycaemlo-related 
disease Is selected from the group consisting of diabetes of type I and 
diabetes of type II. 

35. Use of the conjugate of any one of claims 16 to 20, for the 
preparation of a medicament for the treatment of a glycaemlo-related 
disease or disorder. 

36. The use as claimed in claim 35, wherein said glycaemic-related 
disease Is selected from the group consisting of diabetes of type I, 
diabetes of type II, gestational diabetes, cystic fibrosis, polycystic ovary 
syndrome and pancreatitis. 

37. The use as claimed in claim 36, wherein the glycaemic-related 
disease is selected from the group consisting of diabetes of type I and 
diabetes of type II. 
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